At the University of Twente, a breadboard 4.5 K helium sorption cooler was developed which has no moving parts and, therefore, is essentially vibration-free. Moreover, it has the potential of a very long lifetime. This cooler is a favorite option for future missions such as ESA's Darwin mission, which is a space interferometer consisting of a few free flying telescopes. Because of the optics involved in Darwin, hardly any vibration can be tolerated.
INTRODUCTION
A number of future scientific space missions will require reliable cryogenic cooling systems that can operate without producing mechanical vibrations. An example is ESA's Darwin mission 1 . Darwin is an instrument with the explicit purpose of detecting other earth-like worlds, analyzing their characteristics, determining the composition of their atmospheres, and by doing so, establishing their capability to sustain life as we know it. It is a space interferometer consisting of a few free flying telescopes with a baseline of several hundreds of meters. The optical paths between the telescopes are controlled and stabilized to less than 10 nm by making use of micro-Newton ion thrusters that operate in a control loop in combination with RF, optical and laser metrology. To guarantee the pointing and dimensional stability, no vibration of the optical system with integrated cryocoolers can be tolerated. As a consequence, zero-vibration is one of the central requirements for the cryocooler. The cold-end temperature was controlled to 4.5 K exactly, with a fluctuation of about +/-1 mK. This fluctuation is determined by the accuracy of the temperature controller, a Lakeshore 331 which has a resolution of 1 mK.
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6 Furthermore, the cold end has a very small thermal mass, approximately 5 gram of copper. The temperature stability can be reduced to well 
